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(54) iti^;><*U«facDA^3/ty7 7' 



(57) [5$^j] 

[ Pi^^s: ] mm^j^ D R E F i 9\-m*^ h im s *a ^ a 

-hm^ I N P U T i ©m^lf ifi-r -SMKlitiliigP 2 1 i , 

V R E FR?>'A;^Jffi^ I N p uTtm^mmM 
*&mi£E V ciot&o-rfigiRe^jcc^fb-r ^ S S T L ^' > 

:7 X ©^ftT-Ctt> ^4gf5mvM«f^«)I E V C 

Lxm^mmU2 uceib. aaimiEVREFso'A 
:^ft# 1 N p u Tiim^mmin^ms-E v ccD^ftccjaj 

ttiJi§l52 1 (ceiiT -2. X -Y 5^ > 2 1 i ^:a:fif S 



23- 

SSTU-CON €>- 



21- 



VREF O- 




-<□ Lvrn.-coN 



-O BIN 
-<I1 INPUT 



[ n^m 1 1 mmmE. i n^j^t^ hBm^n?> xtim^ 

m 1 Wft-^*^ri'tt^fc3n^^(cfjiBMiii±t'ligpcca5ria 
^:H:«T5 c t ^W^tir^lM^m 1 tctatSoD^^f*^ 

[ n^m 4 ] HuiBm 1 ftiJiaiM^ ». m ib s s t l > 

[W*]15] HfJIB^2tfJ®fi-^», BtrfBLVTTL-f 

> ^? 7 X - xo^fl^Tr-jSttft 3 c i i -r -5 

[f«:^:«6] mt^n\:^-< 'j^l^^mt.. v-X5CHfr 

iB?fg|5mii!i#t$g^ii,5iEnjjp3n. h tcHirfBii 1 *ijfp 

SPMOS h^>i>:^^?r*-5c:<i:^!tfmtT5i»*ra 
3 (ciBi£©¥®f*^ ^ "J A:;'3^-« ^ r „ 
[Ib^s?} fijfBPMOS h^>i?:^a?©':7x;b^W 
rxi L--CHlJIB?f3Pmi2^,fft*&m/±*5ffl(..6n-5C i=2r!f# 
® i T5ffl*iB 6 CCiatE©^«f*y ■=& U $^g(DA;'7'''f 

gfirtg|3^ilg#t*SMIi A^EHfin 3 . y- h HMf Big 2 $111311 

r X i r wm^mm:mM^'mmm i ^ 6 n ^ c i 
m i f -5 f«*ii 8 ictm.<DiiF-mit >f 'J ^^^©A;'J>'^■ 

C if 1 0 } S jgSBE i ^'f S|5*^ 6 ERlJP 3 n -S Kt) ft 



(2) 1 1 - 1 3 4 8 6 4 

2 

m 1 iiii®«j^m)±3fti>'ii2 'S?if.«$&miicD^ -^fsin*^- 

il^i? U -ClitrlBMWliiitsgRJceaT 5 X ^' ^ > i^gp 

m^m 1 1 ] Miam 1 miSffif^mntt. wfia*z»f* 

10 A^iL/ri^3n€,rtgp«iStt*^m)Er'*5c<i:*!|# 
©iT-sw^^i otciaiS4©¥^f*^^r';^^©A:^''-^ 

•V To 

[ IB^M 1 2 ] Biria :^-< i^'SPlJ . 
IS 1 |iitffl)fi-^5&^?S'ttft3n-SB$fCB5iaM»jii'>i§[5tcSiiiB 
» 1 ®?/g«i^iiffi^eaT s» 1 X > i^gp t , 

H 2 »IJ'fa)ft#*ir§ttf 1 3 n-SB^CC BijfBMltlititiSPOCllrtB 

^*ii-r-2.c:i^!|tMi-r2.i**^i o(cfam©*^f* 

20 [W*^i3] t«ia» 1 SUffllfi^tt. SSTL-Y>5? 

7 i - X ©^f4=T-er£ti^ b 3 n 5 c i =&#m i -r s If* 
®l 2^cia*S©¥^t*^*';^g©A:^^^-:'^T, 

[ff*:«14] SuiBm2$llMt-^W. LVTTL-f> 
:? X " X ©^ftTT'ffiS^ 1 3 *a 5 C <b i T 5M 
*ii 1 2 tciBtg©*^!*^ ^ A;^>'^' :7 T „ 

[fS^a 1 5 ] mtm iy.-i i/gptJ. y - x cc 
BuiBig 1 ^s«*&^ii*5En»n3n, f tcfriBis i 
mmm^im 3 ti. f n' >tcBgfaMW)ititigPA^ig^ 3 

ti^SPMOS h^>i>X^T*)-2.Ci*^i4<fr5lf>R 
30 1 2 (CiatSO¥2Sf*^ * V ^m.<OXf}J^ vyy. 

[tt*iii6] BtriBll2X'i' •;/^>ygp«, y-x{c 
mif an 2 «i®fs*&^EA«en»D 3 4t„ f (c Buiam 2 $0 

Wt-^*^ EH JP 3 F U -Y > Kfy f aM«llti?agP*^SigS 3 

m^m 1 7 ] BiilB^ 1 mu^m^ 

^ -t mmommti^ ^ ma 3 n 4 ^^^mmM^ms-T & 

40 A;^J<i:L'-C^^Sc3n.2.rt»»Mfi)I-C^)€.C<t^:4$ 
mit-^ii*:^ 1 2 nciBlSc^^f*^* 'J$?g©A:ti>'-5 

[0 00 1 ] 

[0002] 



3 

wsn^o w^cmmicimttiu. sDRAM-r-«. a 

j:ii)tii:fy'<yy •rf)m'&^tl?>. U-^X. SDRAMr- 

B^ratSACt. ^ti\^tc'f-'?ifiy ^v^-^kx^ic^ 

[ 0 0 0 3 ] L/*^L/^cA3e>. — MfC, SDRAMCDjiJS 10 
(Dmmtf'h t S AC35S/JN3 < ^cC-Scfc^CC t S AC/>";^^ 

r. t S AC^/J^3 < L;^I*56ISIB$CC t OH-7-i;^>^ 

[ 0 0 0 4 ] 0 Hi, S DRAMKtitir 
7 T i L.tffll<^ 6n 4 ae*<DA;b >'■<■:' 7 T (D|5]g§ia-C* 

EVREFi^'fgPA^6EP»P§^^6A;^^t^I NPUTi 

©M^titiTSMiiitiPagp 1 1 i , $ir<aift#P B u F c 
ti^^'&.it^H-tcmcmm%mw> i i i<cp^^mMm^m^ 

[0 00 5] ^iPfifggp 1 Ui, 3i^©^»ltiHS-C'« 
)?)c3tl, u'^'^d^gPl 3(3:, y-XtC[^gnSi!SW;!i& 
I V C A^EPJin S . -5^'- h tCflJiaift-^ P B U F C 

OS b-7>i;^;^i?p 1 1 -cWfiSsnroiS,. rtg|5^®#l 

$&lil± I V C S D R A Ml^g|J<Df*3SBS}Sftf^^ll5^ 30 

C CCjfiJ 6 -r— ^© U ;U ^«f#T -5) „ 
[0 0 0 6 ] i:C-5r'. S DRAMOLVTTLCLoivV 
oltaqe Transistor Transistor Loqic)-Y > j; — ;^ 

p u TRz>mmms.v ref ti^i'mmmm^mmE v c 

y r A^.IE^Katlf'P^ -So BP . [H^mMm^m!£ I V C 

h^>i^x5«N 1 1 ,N 1 2o:>y-'V(,cx:^$ti?>Mm 

MEEVREF^aXtim^ I N P UT fc— 

>t^P 1 2 ,P 1 3S.(y^'NMOS h^>>=X5f>f^N 1 1 ,N 

[0 0 0 7 ] L*^L. SDRAMtDS STLCStub Seri 
se terminated Transceiver LopicD-f > 5? :7 — 

ftrri*. A;^-'^' 7 icxt) 3 n-s, A;'3lt-^ i n p u 

TZiO'-SSSmii V REF iimUmmiM^ME. E V C©|£ 

^tic#oTfie;sWJc:^fbf scD-c. xt)^^y y ^t^lE-^ so 



!t#gfl¥l 1 - 1 3 4 8 6 4 
4 

c«— ScDU'^-'U^jm-r.sjgffl, A;*:®-^ I N p u T 
RO'mmW.KV REF tt^'l-gn^ilSfft^&mEE V c (omt 
iCi^-^X^m^iC^it-r ?>(DX\ ^MjttitiglS 1 ICDPM 
OS h7>S>X^*tP 1 2 ,P 1 SRO'-NMOS h^> 
>>X^itNl 1 .Nl 2*5iE:^tc«!jf'f:U^:CilS^7i5^ 
^„ m«. l^gPHilffii^mil I VC«— 
«#-r 5J5ffi. As'jft^ I N P U TaE>'Sitmi±V R E 

F «?i-gparsfft;^mBE E V c (Dmmmmmtcw -^xm 
M-r^m-^. SPMos f-^>i;>xi?p 1 2 ,p 1 3® 

5fNl 1 ,N1 2©^- h iV-XiOPdJcDIiEtcit'^ 

TfST-r So c *icc ct 0 , MWitiitisp 1 1 © tattm^ b 

I NB. ?^iC^ffi t^,ietcitcoTA:t)^'« ':':7r© 

[0 0 0 8] 

K:^i^t:^c5*T,fc4>©-C-fef3. LVTTL>C> 
iiy A-~:^(D^f^TlSLC^S STL^>$7x-X©^fr 

^ mmi<DXt)^-< yyr =S:mm-r^c t=^mmt-ri>. 

[0 0 0 9 ] 

Wc. *:^B«JCf^S¥^^J^g©A^J''-^':':7 7tt. 

it. mmt^^'-t vi&m<Dxt)^^ vyyt x^xytmx^ 
<o . mmmEE 1 9\-^tf> h s rii,xt>m^ t<i>m^m 
mr hm.nmm^^ t . mtmmm's.'Si.i^mfAXiimm}^ 
i'i-g|iffi?®«*&SBE(cic>Grt;EJBe^fc^ft-r s s t l 
> ^ :? X - x^f4^T-c'», mm9\-^m.mm^^s.^m\R 
L-rBfrgBMtbititiaJcceau. BtfiBK^SESt/HuiaA 

\^^)\^^mnti> LVTTL-f>^?7x "X©*ft=Tr' 
mmmmmms-^m^ vxmumimmmc^m 

[0010] ^j^ii. BflfBx ^' iT'gptt. n 1 %m 

[001 1 ] ^ijxta:. ImIbis 1 $ijwt^«. buIbs st 
L'('>^:?x"X©^^Trrg14(k5n, MiaSI 2 ffltsti 
fi^W, mfsBL VTTL-f'>i?7 x"X©^f!|^Tr'ffit4 

[0012] mut. m^mtmm^mwE.^t, mria* 
i^f*^ ^ ^s©HSi37!»^ e. En»n s ns «b 0 , mrte 

^j!^tt$&«li^3E^r'f!rfa?fg|5«sSffi$&^ll^A;^t l 
x^^ri>'m±X'h^. 

[0013] 



(4) 

5 

C 0 0 1 4 ] 13 2 tC^j^TJ: ^ :^^m(Dtif^rj:m&(D 

mmic%?>xt)^< vvy ti, MttifiPsgpz 1 :a^7x^' 

VREFii^gR/^p^EHttl^nSA^^jft-^I NPUTiCD 
MEE^^iiitit-^So 7.^ -J ^> ^§[52 3 tt. V 

R E Yikxy-Kiim^ I N Y>\]'Ym\w^m.'m^ws.'& v 
C{cjS:;D-ct^f«WfcSft^.S s STL'f>^f:?x 

?t^lIV R E VmiXt^m^ 1 N P U T;&si4SRm?®«!ii& 
«II E V C ©^|t(CM(^^c < U^;U^i^J$T-S L 

VTT L -Y > 5? ;^CD^ft:T-rW. i^gpmisfft^&m 
EI vc^jij^L.rMKiitiPiSi52 HcearSc 

[0015] i^gRm^»&miIE VC5i. ifi^f$^^ ij 
IE I V C tt, * 'J KgCDrtg|3©F«9§R«iS«if^^ 

fflfe*^ CH^i^-ti-r)«c*ii , i/i-gus^lgffif^sil E V c 
E V c bJc ffi] 6 -r-scD b »J#-r „ 

[0016] MKl±ti|iiSP2 1 {i. 1?iJx.«aS©^iiiitiJi 

2 1 ic^l-gP^iSPJ&^EE V C ^iiMT^m 17.^ 
>i^^P2 li, m2Mia]ft#LVTTL-CON*5i'g 

mtsti^micmsbi^m^^z i fci^gi5^?ii#iM^iE i v 
c^e^-r-5.ii2x-i' •;>?>ygpp2 2 i^^ff-rSo 

CCr, |gl*(JtS|I'ft-^SSTL-CON(i, SSTL-Y 
>^:7*-X©^#Tr^S "P-" WSttYtSn. m 30 
2Srtai«-^LVTTL-CON5i, L V T T L -I" > 5? 

[0017] miX-Y •:-?->yg|5P2 lit. m^it. y 

- X i.mmmmmkmj± e v c /^^Eusn ? n . f- n 

1 P\ms^ s s T L - c o Nj&^EPftn^ k u-y > tc^ 
mi§m^i2 I *mm^ ti i> p MO sh'y^ 'J xdix-misi 

^nS. l|2XW-;;?>i^g|5P2 2«. m^it, V-X 

ti?>, ccx\ Iiisa'm2x-r ■;-9^>ygpp2 1 ,p 

2 2. EP-^20(DPMOS ^■7>i;^X^rC^)'^?^;^v^VT 
XOVell Bias)iL-C. {^SBIiMfftl&SlIE VC ASfflt^ 

[ 0 0 1 8 ] SSTL-l'>d?7i-X©^frT 
-C. mSIJWt^S STL-CON*-s^® "D-" tCrS 
ttfbSti^i. PMOS h5>>'X^7©g-KU-f>(C« 

mj!g«!Si&^l±E VC(Dl--<.Mtf^^mmm^mEE I V C 
U^-'UJ;0iftl,iO-C\ PMOS h5>>i^Xd7P2 209'-> 50 



1 1 - 1 3 4 8 6 4 

6 

PMOS h^>yx^?P2 2©FU-r>i*i':t;l/ 

-XO^fif^TrPMO S h5>>^X4?P2 2©h*U-Y> 
t -i/ X Jl/ 1 coral Klli/ ^' T X ^m^-r -SO* ii;^±-r S 
*(c. PMOS i-'7>i>:^i'P 2 1 ,P2Z(D^ 
-f T X i L/ T5'f gpsaf.ffil&^BE E V C C ^ 6 ti . 
[0019] OT. H 2 ic^-r A:^>'-< -J' T ©ttf^^l^ 

[0 02 0] S-r. ¥^^*^^';Kg©LVTTL-Y> 
:7 - xcD^ffTtit . m 1 SiJMf S S T L - C O 

NB^a "^u" icmi-mt^n. m2mmmnLVT 

TL-CON«i&Il "P-" fCffif^^tSn-S, ^o-c. 

® 1 x-r -^^g^^i^asp 21 
•>5^>i^"gi5P2 2«^'->=f>$n-c. 

)± 1 vcdSMKitfiiiigP2 1 (cgjiS^^S, 
[ 0 0 2 1 ] J;-D-C. LVTTL>C>5J:7:£-XCD^ft 
MffilJf itig|S2 1 CCA;^J^n-5 A^ft-^ I N P U 

siirit*s@P2 1 ^mi^^ti^mmmM^^mm ivci> 

■&DV^)\'^mn\^. ^^mwM2 l©^NMOS 

~^v>x'3iH2 1 ,N2 2(o¥- vf^cKti^n^mrn'ms. 

V R E F SC/A::'^^^ INPUT S© U-c;l^*$tJ^ 
■r5©-C. ^9t)ttiPiS|32 l©PMOS h5>>=X^f>FtP 
2 3 ,P2 4SD'NMOS h 7>i^X3?>PtN 2 1 ,N2 2 

[0 0 2 2] ^l^-z«-^^^';^g©S S TL -r^i? 

>':c-X©^{i|=T-e«. ^ l*IJ®ft-^S S TL-CON 

{■smm "a-" mtsfbsn, ii2*ijfflift-^LVTTL 
-coNEims 'v^>f•• (c^sttfbsn-s, tie^T, ® 

1 ^^-Z^ygpp 2 l«d?">^>$ti. m2X'C i- 
> i^'gpP 2 2 tt^? ->^-:7 S^iT. ^fgpiiilgfftl&^EE 
E V C /SS^iftft iHgU 2 1 (C gjg 3 f I -5 „ 
[0 0 2 3]J;r?-C. S STL -Y>i? ^x-XO^frT 

-ctJ. s«)iit|iagp2 1 ^cKt)^n^Ktim^ INPUT 
mfmmmELv rep tmumm^mms. e v c ©^{b 

fCE&DrfieHWtC'^ibL/. MiljititigP2 l{c#t$&3n^ 

nmmmm^mmE v c •^^fb-r-so-c. c (oxti^-^ -j 

fb{cJ:Si5^*gi:f^c(,^. 

[0 02 4] BP^. ?fg|5^i!g{ft|&11HE VC:^^^fbL. 
A:tlft-^ I N P U TSCXaiS^HV R E F «. ^^gp^iS 
fftt^mjl E V c ©^f bfc# -citjciteiie^jtc^i bt- s © 

T', SS&JtitiSP2 1 ©PMOS h5>>^Xi?^P2 3 , 
P2 4aCN'NMOS h ^>t^X^?>fd-N 2 1 ,N2 2 «iE 



(5) 



C 0 0 2 5 ] ^d;*.«. S S T L -{ ly ii y ^ - X(D^n'T 
•C , J'l-gP^jf fltJS^II E V C (DmiEiC i$-:>-CXt) iW^ I 

N p uTRo'SiiSEv R E F ^mmd^icmmt 

§NMOS h->>i?X47N2 1 ,N2 2(0^- hi 
V";^i©KOMEE;^)Sitfiab, SPMO S h 7>>^X 5? 
P 2 3 ,P 2 4(Dy- h i V-Xi©Rfl©^EI>i^a3S 

MOS h5>i^X5?>PtP2 3 ,P2 4iNM0S h7> 
i^Xi«>FfN2 1 ,N2 2 iBH— ©fflr^r-atifPL/, fS* 10 

[0 02 6 ] i^cfc. 3js:^Hj{jJzia©||M©f5^K|iIS3 

[0027] 



qtlfW I 1 - 1 3 4 8 6 4 
8 

iCjSj 6-r BS— ^® U •^;U^,«J#-r •SLVTTL-Y>^':7 

7 -X ©^frTS.O* S S T L -r > ^ :7 i -XcD^ft^T 
[0 02 8] 

[HI] S DRAM(C*sl,^ri'n '7 -7 riC/rffl 
[EI2 ] *#§B^CD5fi(a)^j:^J6©Jfjm^^*2»f*^-t U 

21 ^BbJfitsgp 
23 ;^-Y^>i''§|5 



[lal] 



[112] 



1 1- 



VREF O- 




<□ PBUFC 



SSTL-CON O 



laS^-r-tdpi 



^^Nn Ni2p 



vss 



-O BIN 

INPUT 



VREF O 




O Lvrn_-coN 



O BIN 



<□ INPUT 



